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mm^i mmm 

[«#«3] m:^^ixit2izmm<^Ai3mmzi5\'^x. 
ttfiH«^^i^^imi^tt, mmmmmmzmK-^ti^^m^mizmmzmm^tix 

[»#^4] m^Mzizmm(DA±fm^iziB\^x. 
mmmm^mit-mm&mmw.izmm^n. 

mmm^mmmmt. msi&m^w.izmmizmm^ti. t^^lHl^g|5«#^cao'v^ 

[»*^5] m^msizum<DAijmmz^\,^x. 
mm^mmmiti&m&mmmizmm^ti. 

mmmmmmmmt. mm^mm,w,izmmiz^m^ti. mm\^^mmzm'^\'^ 

[«*^6] 9\'^m^hmmmnii^^n^nAi3'^ti^-M(ov'yyt^7. 
^ ^mx. mUMm^t.mmmmm^\zm-:5\^x-^(DV^yvy.^\z^t\.^ 
tim.t\,^mmzm-D\^x. mU^nmmzi^^ht=.]Hnm^^ii^±'r^mmm^ 
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V ^ T tfjgaH 2 ® A* HI]^ ^ ffi $ ti S M-^ ^ ^ -r ^ ^ lai^ ^ S 3 
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[0 0 0 1] 
[0 0 0 2] 

#<0i^t.Jtlf^5it.Ttf $:^f e)o ^(Z)miJ##tt, Ki3m^<Dm 

-mmt^m^-f^mmiLr^^o 3(Z)cte)J5jA;diag&T'li, 5it._h*^»j;5:t^ 

[0 0 0 3] 
[0 0 04] 

1, 112 i//<;i/ViH, viL (jg^T. viHi//<;i/, viLb^;i/i:v>e)) 

[0 0 0 5] 
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Atim^2ait. ^(D^^'f-'Si7.hu--:rm^DQs (Dmm^mmycc, vss 

UK^v^vmmi^. :J1^SP5=-^:j?. hn->^M#DQS hn-^M 

sz (D ^ ^ I1IS& 3 tC m t" -5 o 
[0 0 0 6] 

ZICDJ; e)^A:^7llIjg&2 alt. m7iZB-t^^K3-D(DNMO S h^yVy^^T 
Nl—TNS, 2o<Z)PMOS h^>S>'>?.^TPl, TP2, S.t?>r > A- 3f 5 "^'^ 

[0 0 0 7] 

NMO S h^>i/^^TNl, TN2®y-^t±h=btcy - FN 1 iCTgg^^tl, 
^y- FN 1 liNMO S h^>S;^'X^TN3$::^LT{£lteMm^VSS{C^^$tl 
So :i(Z)NMOS TN3©>5f- h}ClilS1l^#I«^VCC3{)^#t*&$n-& 

„ o^y, NMO s TN3i±^«?^^i: Lxmf^b, y-FNl(D« 

[0 0 0 8] 

X. NMO S h^>>>'X^5fTNl(D Fl^^f >ttPMOS TPl^:/My 
TlS«^{l«^VCClC^^$tl-5„ NMOS h ^ 3? TN2(Z) Fb>r>li PM 

o s h^yi/7.^T?2^i;fvxmn^mnWsVccizmm^n^o pmos 

i?:;^^TPl, TP2li:*7 b> h ^ ^-mS&e $:«fifeLTVASo fiPt., PMOSh^ 
>s;>x^5fTPi. TP2(Z)>?f- Misv>ic^^$tiSi:ht,{c, m>?f-MiPMOS 

h ^ > S^">1 ^ TP2(Z) F U'-r > tC^^$ 4x-g>o 
[0 0 0 9] 

NMO S h^>S>:^^TNl(D>f- hlCiitrflH^SP^'-^X hn--/#-^DQS f)^ 
A:f]^il^o NMO S h^>^:;x^TN2®>^f- h{Ciia^«ffiVref jb^^A 

m^iz. mmnmY ref it. mmvcc, vss(D^mm&.. m-h (vcc 

+ VSS) /2T-^-5o 3(D«li«£EVref li, VIH, V ILlx/<;i/(3r>tf»ra«^-e*; 
[0 0 10] 

NMOS h^yV:^^Tm<D Fi^-r>^PMOs h^>i>'x3f tpkd Fi^^ > 
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il(Dm<D 7 - KN 2 [tmiJ J - F-e^oT, - FN 2 tt^f > A- ^ HISS 5 CD 

A:d3§^icg^^$ti€>c -<>A-^iai^5ii, i&f^«^i:LT«^vcc, vssA^ 

[0011] 

S ^b^^^imffiVref j; ylSV^«^(DVIHl//<;l/^C^ei:. NMO S h ^ > i/:^ i$f 
TNl®«^5^l^i&|g:t;*^NMO S h^>i/^x^TN2(^^tiJ; <^'5o -t-Si: 
, NMO S h v>i>'X^TNl® Kl^>f >«?f^;?)'^it*Db, NMO S h ^ > i/'^ T 
N2C0 Kl/>r >m!^*^M^^-r-2>= ^ V> b^^-IlIS&6(Z)«?^^i&|g;d 

*VjN$<;&y, PMO S h^>i^';?.^TPl(7) F^-r>«?^*^^^^i'^f<5o t^^oT, 
y'- FN 2(Z)«^«t$tS<g«&{g!l«MVSSlx/<;i/^-eTl^l-/> > A- ^1111^5 
lil«^fi:fi!l^^VCCl^K;KZ)7^-^x hn--;^#-^dqszS:ai;bi-'2>o 

[0 0 12] 
[0 0 13] 
[0014] 

'm2<DKt!m^2 b titfflHUl (Z)A;t>iaS&2 a h|5l^lC«^$tlTVA-5„ AiJ 
ia{^2bli. :i®^SP7^-^M#DQ(D^(li$:«^.VCC, VSS L//^;i/^ "eitiflg 
^gP^-^#-^DQhllI*B(7)5=-^M-^dqz ^r^^-r-So ^bT, A:^JlSS&2bli 
, ^fifeL;t7^-^##dqz S:r^a(D^^v5^lHl!^3Jcm:5i-So 
[0 0 15] 
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[0 0 16] 

m^^-^m^dinzilVXmi]-t^J^'?izmm^tlX\>^^o ZL<Dt=.mz^ ^n'f 

J: e) ICi^-^-^DQ, DQS (Z> ^ ^ > iJ^*;?)^^*?) e>tlT V^S„ 
[0 0 17] 

^^(DNMOS h^>S^'X^TNl®m^i^|gl&|g;^jli. — Vref 
o o^y. ■i-v^m^tl^^, y - KN 2®m^$:_h#$-&Si:^(Z)NMO S h v> 
6(DJ ~ }^N 2y\(D^^m^a):^t)^. J - FN 2 0«fe?:Tl^^it^i:^«)NM 
[0 0 18] 

^(Dfz.^. H8lC^-rcfcoJC, y - FN 2 0«^<DJi#-r-5^/g*^ 

||2(DA;^3lHlg&2 bT-=fo|^^tcfg^b, 5^-^##dq2 tt, S[t>T*^V^<Z) 
[0019] 

30c!:e)tc#A;t;liI8&2 a, 2 b T'^^$ ^ ^ h n - :/#-^dqs2i:-7^ 
-^M#dqz (^5i*>T*'^*J iiii'^Ji*'^*; agfc^i-t-s^^ 
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[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

. m>^m^mmzi:-:>x. ^mmz^&'t^^^m^(D:r.vVii-^^\fi^m^(o^ 

[0 0 2 3] 

m^:^3izmm(Dmmiz^tnt. nmmmmmt. mmmmzm^^bn^mm 
mmiz^mizmm-^tix. m^m^miiWimLxmm.M^mm-t^. 'm-dx. m 
^m^m^z^^x. mmmzm^-t^Mis^(D:iL^y t^f}^^p3^is^(D^t>± 
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[0 0 2 4] 
[0 0 2 5] 
[0 0 2 6] 

t\.'^t\.Ki3-^n^-n(Dh'^yv:^'^^m^. ^^m^ummm^^zm-^^^x- 
i^<Dh=yyv7.9\z^t\.^n^i^^nmzm^^^x. Mm^\zm^\^rc}Hwm 
^^m^-t^mmm^}!. mm^<D\y^)\y\zm'^\^xWi^h. mmm^oynm. 

\t. ^^mm^^m.m^ti-hmtJ•^t\,^^1^m^(^:s:.vv\zm^:5\^xm^^(Dm^ 
^mm^^no. t^^oT. ^K±m^x\i^. mmmmmmz^-DX. m^mz^ 

^mmm^^^m^Axj^mm^<Dmmm^izm':s\i^xmi^i-^m^^mm^(Dm 

i^-^ - i^' y ^\ai±-r ^ z. utt^x ^ 

[0 0 2 7] 
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mm^(Dm^m^izm':5^^xmi^t^m^mmm^(Dmw^-t^y^ m±t^zi 

[0 0 2 8] 

mm^^^mmtmm.m<D>( yA- ^ mmzxmm^n. y^- ^ m^^m 
m-t ^Mos h'yyi^:^^(Dj^^7&mitmf)\ mmm^o)yf&mmt)'^-&ii^^^ 

[0 0 2 9] 

-^mm^xm^-^ti. ^^y^-sim^^m^'r^Mo s h^yp::^^<Dm^ 

X(D^4 s.y'iff}mh<^jt^J;ioizm^^ti^o S&oT. 

^mmmzm-:5\>^xmi^-t:5m-^mmmm<Dm^'^'-i^y^i^±-ts:it.i)^x'^ 

[0 0 3 0] 
[0 0 3 1] 
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[0 0 3 2] 

m 1 Mm 2 (OAijm^ 12a. 12b, mi jstti^ii 2 ©+Bffi«#^^iiii^ 1 3 

a, 1 3 J^Xf. miJkXJ^mZ(D'yv^m^l 4. a, 1 4 b $:fix.T Vx:5„ 
[0 0 3 3] 

>y Kl 5 aA-g^M^tl-So A:dlHlS& 1 2 a li. r (Z)^^!?^'- ^ X h □ --^^^-^DQ 
S ©gipi^VIH. VILl//<;^*^b«aiVCC, VSSl//^;i/*t:-itipgL/, ^JI-gPT^-^ 

fifeiai^l 3 alCffi:^j-r-5o 
[0 0 3 4] 

EI2li, AiJiaS&l 2 aCOHHS&HSr^-To AiJiai^l 2 a 4o®NMO S 
h^>i/'>^^ TN1~TN4, 2o(DPMO S hv>i/':^^TPl, TP2, y A- ^ 
m^S-e^^^tl-So NMO S h^^i/'y^.^TNl—TNS, PMO S h ^ > i^'X 5? 
TPl, TP2li, NMO S h9>S/'X^ TN3$:^«gSa^^l bT#-o^l&[lIlg&$:=K^ 

[0 0 3 5] 

NMO s v=yyi^7.^T:M(D\^v^y\-i,j- fn i jcg^i!$ti, y-;^iiffi« 

filW«^VSSlCg^^$tl<g)= NMO S TN4®>5r- hli^f 

i^5(Dffi:d^^lC^^$4x-g>o NMO S h^>i^';^^TN4li, T^-^^hD-^ 

^#dqsz ic V ^ T > >r 7 i&f^ -r -5 o 

[0 0 3 6] 

NMO S h=yy^J7.9Tm\t^ "r-^T. h □ - >^M-^dqsz*-H l/^;KZ)^r4, 
i »J#U< liE3 lC:^i-J;e)lCT^-^X h n -yM-^dqsz*^«^VCC I/^^PJCSa 
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Mos h^yVy^^TMit. NMO s h'^yi^:^^Tmt.mmL. A:5I1IS&1 2 
. A;tr[HiB& 1 2 a tt, ^-'Siyf.hu-zrm^dqsziz^ijNMO s h'^yty:^^T 

M^TltyTtymi^-^-^. ga(Z)S«^*5:M^-r-5c t^oT, NMOS h^vs^'::^ 

, NMOs h^yV:^^TMt>^>tyt^mmit. y - kn 2(^mfiiA^L iy/<;i/jc 

[0 0 3 7] 

:irT% 1 OCONMO S TNI. TN2^cov^Tl5i^■rsi:, i^5l5"e 

m^r:iJ:oiZ. FN 2(Z)«fi5[5:±#^-&'5i:^©NMOS h^^i/'X^f TN2 

N 2^(Dm^m^(D:Bif)^, J - FN 2®1i^^TI^$-&<&^^<^NMO S 

[0 0 3 8] 

^3T% ZKDJ^MT'li. y - FN 2(Z)«&7()^L l/^;i/tC:^oTA^e3, _h#LT 
l$t$H U^;i/lC^-5^-?:(Z)iil^. NMOS F ^ > ^5? TN41«|3-t'- a? X F □ 

NMO S V=yyV7.^i:m\%^ NMO S F^>i^'X^TN3ii|^i!lbTA:tfiaii^l 
2 alC§ltie«^*$:#<t--5o ^CD^, NMO S F ^ > i:/'::^ ^ TN2{Ct^tl-S« 
fiPt.5!jl/> h A^-tlIi^6*V- FN 2}C#fc^t-'g>««^»li, VIHP/<;1/ 
O^gPf^-^X Fn->^#-^DQS 5()^>!f- FC-gfcj^^tLSNMO SVyyVT^^T 
Nl© Fl/-r ^"B^i^tf t^lHlDil^So 
[0 0 3 9] 

^<Dt=.m. 0 3 iCat-t J:e)lC. FN 2©«fil7!)'^Jl#'r'&M;K35)^TI^i-<2>^ 

L<^eo tl&oT, 3®A:dtHlS&i 2 ali, ^(Z)3it.T;{)^ »J ^(^i&f^JlM^K t 
4 i:5:it»J:7b^U^(5Di&#ilI^^l^t 3 3^)^^Lv^f^-^;^ F n - >^m-^clqsz$:m:^; 



aili#¥ 1 1-3049352 



10 — 2 8 5286 

[0 0 4 0] 

f^2(DAt!m^l 2 hitmmf^KOXijm^l 2 a I^^IC^^^^T V^Sc 

m^n^o A:^;I1IJ^ 1 2 b Ij:, ^©^^T^-^'g-^DQ^igipg?: VIH, VILb^^;!/ 
*^e)«^VCC, VSSb/<;i/*-eJtiIisL, :^1^^7^-^#-^DQhf^*i(DT^-^##dq 
z Sr^^-rSo ^UT, A:fJlS^ 1 2 b li, ^®Srt>T*^yNF®l&f^5ij^^^t 

Mm#^^lHll^l 3 blcm:^J-r§<, 
[0 0 4 1] 

m KDmmm^^^m^ 1 3 aii, it:^jicg?^$tifc2oa)^>7'?-^iiis&i 

A:^7llll^i 2 aT&^^^-^x hn--/'®-^dqsz;?,xA:d$tiS= la^®>f 

[0 04 2] 

m 2 (D=mti##^^iai^ 13b itmmm 1 ®*BM#-i-^^isii^ 1 3 a t iii#tc 
o(Z)>f >A-^iai?&i 8, 1 Qx^m^^ti^o t}^(D4yA-^m^i 8(da±i 

t^^lZit. |rjfBll2C0A:^Jiai^l ST&^^O^^'-^M-^dqz t)^AiJ^t\'^n ^WL(D 
8li, ^®miJj^d=-:^)^?>JS^ffiT'-^##dql80z$:|gi;gLt>*ll2 
CD^^y^mS^l 4 a, 1 4 b {Cffisd-r-So ^^^^-Y > A- a? iaiS& 1 9 li, ^(Z)* 
::^j^^;b>^iEffi5^-^'©#dqOz^||l^tJf^ 2 (D^^y 5^01^1 4 a, 1 4 btcffi 

[0 04 3] 

Z-CDrnm-^lt. mi, m 2 1 3 a , 13b$:lf^-tS 

-r 1 6~ 1 9 li, CMO S>f >>'^"-^iai?&:^)^b'5i-5o 

^Eig&i 6~i 9 ^mmir^'PMO s h^>i;^>^^j&:t)fNMO s hv>s;^"x^® 

mW^m (f&^^^S) ^tl^'tlP ch (16), Nch (16), Pch ( 
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17), Nch (17). Pch (18), Nch (18). Pch (19), 
Nch (19) t.-t^o -^L/T. Z<DmmX^l,t. ^MO S h^>i^ 7.^ (DJ^i^m 

[0 04 4] 

Pch (16) ^ Pch (18) _ Pch (19) ^ Pch (17) 
Nch (16) ^ Nch (18) ~ Nch ( 19) ^ Nch (17) 

[0 0 4 5] 

-^mS&l 8, 1 9(3D^tiJ;y/jN$<^Si:-5lCtg^^ti, > A- ^ lllg& 1 7 

It. #Mos h^>v^^(D!^i^m.m.(Ditmt>uyA-^mmi 8, i 9®-?-ti 
6) ®f5^^M*'^Pch (16) <Dm^mmizmMvxm<^^^^-t>izmM-^ti 

, >r>A-^?[lI!?& 1 7 1:'l±P c h (17) (DJ^^^j&mif^N c h (17) <Dm^^ 
[0 0 4 6] 

^cDj:e)icLT, -r >A-^iai^i 6(?)m:^'©-t<^A2t>TA^u^^i:, -r^/-? 

-^mi^i 7comi3'fg#(Z)i^^±:*>yjS^i:7b>^< *^o>r >A-^|ilg&i 
6(Dffli7##(D5it>T*'5UM^*^M< ^ti, H4 lCati-d:e)lc^-^>^ hn-y 

>e#dqsoz , dqsisoz (D^t>±i)^^)m(Dmi^mm^mt 7ti^mv<vx\>^^o 

[0 0 4 7] 

5StC. Bf4 tC:^-r J: ^IC. -5^- ^ :^ h n - :/'e-^dqsOz , dqslSOz iib'HU'^;!/ 
JC>5;-5^>f ^ ^-^-fg-^dqOz, dql80zlCfel-t-5#^^^Kt 5 $:|^V>fe 

#«S^^r^t 6®tfiraiC;&S J:e)lCtafB>r >A-;J?I1IS&1 6—1 9(DMOS 
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[0 0 4 8] 

l/OV(Ov=-'iim-^dqOz) ^^y^-t^. ^v^m^l 4 alt. -^(D^y^m^ 
[0 04 9] 

H 2(7)^-/ 5^01^1 4 bli, }>n->^M#dqsl80z (DiL%±ti^*) 

#$:i^=ffiMi^gP5^-^M#dini80z i:Lraa:^Ji-<5o 

[0 0 5 0] 

^:^hu--:rm^ms ©^^BMP^gPT^^-^M-^dimsoz (^gp^-^;^. |s n - >^ 

[0 0 5 1] 

jeA±® J:e)JC«^$nfcA:^;^^y^llIji5&l 1 tt, M;t«DDR (Double Data 
Rate) - SDRAM^C■fii^e>tl-5= D D R - S D R AMtt, - -{It h U - 

DQ{ca^v%Tm<^-r-5= 

[0 0 5 2] 

30)^:^, ±sHLfcj;e)lC, 7^-^:^ Nn--/M#dqsz, 5=^-^^-^dqz , 
- ^ h □ - TZ-g-^dqsOz , dqslSOz , ^l>*5^-^##dqOz, dqlSOz®^?^*^^ 

DQ(D-fe'y hr^y >''^Wt isi:;jx-;i/ K^rat IHA^^L<^-5>o :ia)t^sb. DDR 
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o 

[0 0 5 3] 

o 

( 1 ) A:^jiHii^ 1 2 a (12 b) {cli, j-\^N 1 iii&miiLmmmvsst(Dm 

7^-^;^ Nn-^M#dqsz (T^-^^^dqz ) tt^AiJ^ti. nmo s 

^TN4li, ^-^X hn-^>®-^dqsz iy^-^m^dqz ) *m J: 
*J¥^L<«03lC^-tJ:e)fC7='-^;^ hn-:/'©-i-dqsz (v^-^M#dqz ) 

^ V cc 1/ ;i/ ic St Ji o T m ^ V ss 1/ ;i/ic t. T •§) i9 we ^ > ^ffi {c 
>^-2)o :ty\^^NMOSh^yi^:^^TMit. NMO s h^yi^:^^Tmt.1^m 
A*!ai?&i2a (12b) iz^ti^^^M^. h y V ^ Tmnj^mi^-vM 

[0 0 5 4] 

fiPt.. Xijm^i 2 att, -^-^^c. hn->^##dqsz (^^'-^M-^dqz ) cfc 

NMos h^yv:^^TmzmtiammM. m^:^uy h^^-m^ 6 

y - FN 2 Jc#t^-r-5«?^»Ji, V IH u^;i/®^g|Jv^- 3f X h n - -/M-^dqs f)^ 

-So 

[0 0 5 5] 

L<3&€)o t^^oT, CKDA:^;®^! 2 a (12 b) li, ^<Z)5it>T*'= U ^<^t&# 
dqszS:aj:d-rs. ai*>m*fg#<Z)3lj^^ra$:Bfe#-r-&^i:A^T'^-5o 

[0 0 5 6] 
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i2) m^(DAJ]m^2 a (2 b) iZMhX. r ©?^M(Z)A*I1I8& 1 2 a (1 
[0 0 5 7] 

(3) NMOS h^>S;>'X^TN4li7'-^^ hn-:/'fg#dqsz (^-^fg-^dq 

z ) lc^r5v\T:t>;r:7l&f^-r'&ckotcL/:t®T, A:tfllll^ 1 2 a (i 2 b) ® 

[0 0 5 8] 

(4) m, m2(Dm^m'^^mmmi 3 a, i 3 b®-f ^A-^fimi^i 6~ 

3 a, 1 3 b®lftf^5gM^^*^I^ClC^Sfe«?), 4 a, 14 

b(D^aiS^S:]SM^b (i*f^v-S^'>S:fBl±) T -5 ^ *^T'^ -So 
[0 0 5 9] 

(5) -^>7'«-^iai?& 1 8, 1 9(D#Mos h'^yi^^y^^<Dm^^m(Dit^ii'^ 

^L<Wt^^n. 04 lC^-f-j:e)lC5^-^#-^dqOz, dql80z(D l/^;KDa^{C J: 
<5fg-^®^^^rat 5*^^L<^^ j:e)lCig^$tl-5. t^&oT, T^-^fS^dqOz 
, dql80z®>f^^^rat 5 ^JC^CD^^y^^UfS&l 4 a, 1 4 b (Z) 

[0 0 6 0] 

(6) -^yA-^m^l eXitN c h (16) (DJd^^mm-^^P c h (16) (Z) 

^s^MMfc^i^bT^<^Sc}:e)ic^^$ti,, -f >A-^imi^i c h ( 
17) ©fs^^^y&^N c h (17) (Diti^mmizmMhxm<r^^^oicm^^ 

:i<Z)J:e){CLT, >A-^|iig& 1 6®m:^M#<3DSf^T7!)^y3^;gi:> 

SI 6(Z)miJM#(Z)3it>T*^y^S*'^3S<$tlT, 04 tcat-r J:e)lC^-^X h 
n-:/##dqsOz , dqsisoz (Z)3i*>_h*^';^®l&f^51M^rat 7 7b>^b<^-5 J; 
e){C|g^$tl-g>o t^^oT. hn->^^-^dqsOz , dqslSOz (DiL^±fi'^ 

^yifis^m\^<^j^^<ox. ?km(D^v^mmi 4. a, i 4 h (Dmmmm^'m 
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